HE purpose of the investigation of which this report is a part is to evaluate the physical changes that have occurred in certain soils of the Great Plains due to different cropping systems and tillage practices. The data presented were obtained at the Fort Hays Branch'Agricultural Experiment Station near the eastern boundary of the short grass plains, elevation 2,000 feet. The plots studied were those of the Dry Land Agriculture project of the Experiment Station and the Division of Soils, Fertilizers, and Irrigation, Bureau of Plant Industry, and from adjacent fields of the Station. Most of the plots have been in experimental use with little or no change in cropping practices for 30 to • 40 years. They were broken from virgin buffalo grass prairie about 1902. The annual rainfall averages 23 inches, most of it falling during the late winter and the growing season.
The soil, located on a nearly level terrace in the chernozem belt, has a moderate claypan and resembles the Crete series. The maximum slope is less than 2% and there is little visual evidence of wind or water erosion. Middleton, Slater, and Byers (2, 3)* presented physical and chemical data on this soil in two bulletins where it is listed as a member of the Colby series. Myers, Hallsted, Kuska, and Haas (4) reported nitrogen and organic carbon determinations for a large number of the plots, which are o.io acre in area. Mechanical analyses of seven plots distributed over the area, six sampling locations per plot, gave a mean of 43% clay in the surface foot and 46% in the second. The variability in texture between plots is barely significantly greater than within plots. The pH of dried stored samples, -water ratio 5:1, glass electrode -increases from 6.7 in the surface 6 inches to 8.5 at the 3O-inch depth. The soil has a high shrinkage value similar to the Houston black clay. Studies were made also on plots in blocks 3, 5, and 10 of the Forage Crops project on an adjoining field. These plots, about 0.025 acre each, were replicated and partially randomized in each block.
EXPERIMENTAL METHOD
Samples for analysis, 3 inches in diameter and 3J4 to 4 inches high, were taken vertically with a core sampler from the middle of the top 6 inches, the second 6 inches, and the second foot. The cut surfaces were removed from the soil cores, which were then broken to pass a 5/2-inch mesh screen. The samples were air dried and stored for analysis. Eight replicates usually were taken on the o.i acre plots. On the smaller plots four samples were taken from each of two replicates, and the averages of the eight an reported.
The aggregate analyses were made by the me tively adopted by the Soil Conservation Servic Bureau of Plant Industry in 1943. The samples, air-dry basis, were wet-sieved for 30 minutes at per minute with a vertical sieve displacement of $4 nest of sieves had screen openings of 2, I, 0.5, an respectively. Aggregation was expressed as the p oven-dry basis, of all material remaining on the s involves a small error because it includes approxim of sand grains larger than 0.2 mm. Table I presents the results of analysis of or areas. It shows a low status of water-stab gation in the tilled layer of all plots in regu vation, a-high state of aggregation in the low the surface foot, and a slightly lower valu second foot. Practically nothing but calcium c concretions remained on the sieves when from the middle of the third foot were analyz analyses by inch levels showed maximum stable aggregation in the top of the seco There are some indications that aggregation on plots on the highest ground, items 4, 21 39 of Table i being in this area. The low su aggregation in block 10, items 25 to 30, inc probably due to a deep plowing many years to sampling. The winter wheat plot D, item is low in aggregation, has the lowest clay c any of the plots for which mechanical analy made. This plot was sampled in fallow after packed the recently tilled soil. All other plo ing small grains in the rotation were sampled ble. The row-crop plots were sampled in the the soil had become well settled after summ vation. The anomalous results on plot 5O 17, are due to plowing to a depth of 14 inch third year. For this reason it is omitted from cal summaries.
EXPERIMENTAL RESULTS
The tilth of the plots in small grains,' those in winter wheat, appears to be very mu than the ones in row crops. The former a well granulated, and with high infiltration The latter, after rains and without recent ti compact and massive, with high volume However, the well-granulated wheat plots d the average, have a higher content of wa aggregates than the row-crop plots. This i Table 2 where the comparable tilled plots are
